fation angle of the waveguide licht «n r ■ 
Therefore, bv varvino- tt,- .P'^ ^ finely varied, 
from the ^o^c^nVeT" of the light 

converged »PO. cr„°b:Xw?d fo^"'"' "^"^^ 

According to the ^.^tV J.^- * °" '^ac''- 

on the op^Tci pa heTu.'rc'' """^^ 

Therefore, the ccnve-XL '2. 

d=t-:or i^no ^o .^d bTL'^r'lcL" °° '^'^ 

sir^^'h tTe^pt-L^t:^,-^^^^^^ 

means and th^ nr..;-, T - '''\°P^^ P^-h sv^itchiae 

for the optical head^prf^T\"-\'* P^°''''l'= 
instance, it is aJso i r control. For 

t^ic seventh ODficoi h--H sn in 1. c-.^ixnenc or 

C ciai m * 



c 



ught eaitting near.s. 

objective le.nses, whose aberrations hiv- r-.^„.:„ , 
l>«:n correcrtd for said N " -^P^s-ve.'y 
diiTert.-it -ihicb-.esLs^^h fn- '"=^="=« ^^-ing 

flu. ..:.cb is d i^," s hit;!".^" 

onto the optical disc arid ""^ ==^* 

a plurality cf photo det=c:irg c:=ans ea-'- -or w 

duc= or r •''^-""^ '"'^ ^==°^-=- 

p theopd«;d^-7= '"'^^--^ ^'-ai o.:o/froo 

«i«ctldcpticaU^eaT-ofh"*-^^'°' 'f'c aon- 

been selected by the co'n fLel^'r.t-^ d-ir''^' 
ducng. or e.-asL-.g tbe infor:na.tn .i^ir^r 

di^-^;;i^';^;r=;! i===^='-5 to da^-n, l.'-^JhereL. said 
5*.. -nma^Lng ceans comprises- 
carrndge fcr encicsing the optical disc; 




* t^^^^Tl ^^"^ « ronncd oo the «r- 
Si^^^l.'^ ""^ opc.-ung/closing sute di/Tcr, In 
corr«pondcn« to the thickae« of the disc sub- 
Sffate of the optica] disc; and 

de:ecarg means for detecting the opening/cJosing 
sute of the discriiEination hole and for generating 
a dtscnniination signa/n 

An apparatus accordi^i to claim 2, wherein sajd 
disc ducrymaatmg means comprises: 
« cartndgc for cnclosiag the optica] disc- 
a di5c.-umnat:oc hols which is formed on the car- 
tr.dse acd whose opeaing/ciosing state differs in 
wrrespondence to the thickness of the disc sufa- 
SLate of the optica] disc; and 

'^^'^!^nr^^^ for detecting the ope=ing/c!osing 
s^te of the discnmisa^oQ hole and for geaeratLn? 
a discnmination sig::aJ^ * 
15. An apparatus accordbg to claim 1, wherein ntimer- 

iB\1::-°^"^T f^^'^^'^S :o 2- wherein numcr- 

tj. An optical recordi=5./r=producirg appararus for 
recorang. reproducing cr erasing an infor:^a,ion^ gn j 
by converg:ng a light flu. onto/from a recording la^e. 
through , transparent disc substrate, comprising 

'^^'•''^2 ^'^ gr'eater'than or 

equJ to 2. convers-^-.g optica] systems each com- 

Ugh* cdittiDg means. 

Objec:ive ler^. whose aberrations have respectively 

^l^r.^'f ''^ '^'^ bavins 

dtl.ceat thiciciesses. each for converging the light 

onto Lhe optical disc, and 
a plurality of photo de-.ecdng means each for de-c:- 

(h^n ~' ^T'!^"^ ''2== °P"=^ disc; 

(b) op^caJ head movL-.g means which is arranged 
beiow the opdcal disc a=d moves the octica] head 
tn^t radiai du-ccacn of the optica] disi- 

W ai« discriminating mtans for discrimiiiating the 

dis^ and tor general:.-.; a discriimnation signal in 
• ITf'^^^ "^'^ '«'^' °f discriminarion- 

ice^s, which belongs to the converging optic^ 

'^u ! '''^ suostra:; is staaUest in accordance 
wnt.; .oe uiscnmmaricn signal, to emit light 

"^wrc^ S'r^'^^'-'*^ «=v.-rr:ng optical syst'em r=- 
corcs r.prcjduces or e.-^the information sipial 

Eontc/:rom the opdcaj ciscT 
• An arparanis :u:cor=irg :o claim 7. where'a said 
disc discr^nating mea« cc:=3ris«: =--^said 
a CArmcge for enclcsbg -Jie optica] disc- 

" 2^:ff ^-^"•■^ f°™=^ °n car- 
inas, ind whose ope=i-g/cicsing state diiTers in 
corresp^cdeace to the thickness of the disc 7ub^ 
strate of the optical disc: and 

• '^'rJ;'^^.';^^* the operun.^/ciosing 

w. .he d:scnm:=2t-c.- hoie and .^or s-n-at^-,^ 
p a aiscr.Eii:ation s;;T:aJ. Ji 2-n-.at„ng 
W 9. A-1 apparatus accorcL-.g to claim 7. wherein nume- 





light emitting means 

be ow the optical disc and n,ov« th= opticaj^fld 

accordance with the '«-m- or ^ 

tne .esuK or the discrjranation; 

(d) control rre^ns for ^-.^^ , . 

which the o<^:7-, °-!: ^^Jf in 

disc- subst' •;ra'irj; '-^ - 

a canrids= fcr t.-:cicsins "hc cptical disc- 

a d,^nm,natic.-. hoie which is' forced on th- cor 

cor.«pond=.=;\o=iiret>^i:r ^o/'^^ISTu? 
stratc of th= optical disc; ar.d 

- a di«:r:::,L.a:ic" if" "='= "^.'^ '^"^ ^^ncrating 

objccnvc Jc.^^ d:^,f 3 °^ o' ^cl N 

recordbg re-r^ -C-V. -.,-^ucmg apparatus for 
by convc^'s^^/ni"1' - -.creation signal 
through aTrApa^V,; -^j;-! ^^r^/^?'" ' ^«=.^^S ->=.- 

(a) an opticai^^'d iTctc". 

an optical wav^^id, 

N lignt e.-aittir.g -ac- —irfn- 1 

light into ^\ optica waV=:j:^-"N'b^.:!75'"''= 
_ than Of eqtia.: :o 2. " 

^'l^v^S.i^.'fi."=^'•''"■^• aberrations 

;^vcS^n7:^o2-r:hfr:i::=;r' 

. from th= opti:ai disc to and 
N photo dcte=:;,g .^^.^^ «ch for detecting r-^- 
'•Sn' and for generating an ir-for^atic^fig;!" 



light 
"ed 
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(b) optica] head moving means which is arranged 
below the opticaJ disc and moves the optical head 
in the radiaJ direction of the optical disc; 

(c; selecting means for selecting the light emitting 
tDcajDj to be allowed to emit the light from amotig 
tne N emjiting tceans; 

(d) disc discriminating means for discriminating the 
Ouckjictz of the disc substrate of the loaded opticaJ 
disc and for generating a discrimination signal ac- 
cording to the result of the discriminaUon- and 

(e) control means for generating a control sigaal in 
accordance with the discrimination signal, for pro- 
viding said control signal to jaid se.'ecung means 
and for allowing the light emitting means for eait- 
ang the waveguide Ught into the converging grat- 
ing coupler in which the occurrenc: of the aberra- 
Don due to the disc substrate is staallest, 

whcrem the optical head records, reproduces or 
erases the mi-ormation signal onto/frca the optical 
disc by the Ught nux from the select Ught emit- 

C. tiag meaasTJ 
U. Aji apparatus according to claim 13. wherein said 
aisc discnminatmg means comprises: 

a canridge for enciosmg the optical disc- 
a disc.-imination hoie which is fonned on the car- 
tridge ana whose opeiiLig^/ciosbz sute diners in 
correspondeace to the thickness of the disc sub- 
strate of the optical disc- and 

'^'s^tiTof JS"."' -"'=^=^2 the ope.-ung./c!cs->.g 
state Of the discnmina^^ipn hole and for generatL-.z 
a discrTsiinaticn signaTJ 
\J5. An apparanjs accoi^Lnz to claim 13, wh-.:- 
nume.ical ape.-tures of at ieast two or more of 'ih'cli 
convergyjg grating couplers di.Ter T 
C16. An optical recordLn^/reproducing asparatus for 
re^rdmg. reproduc-jrg or eras-lng an Laforiiation si^r.al 
by convergu-.g a hgnt n« onto/from a reccrdine la've- 

through a transparent disc substrate, comprising ' ' 
(a) an opccal head -jicludire: 

an optical waveguide forced on a substrate 

light emitting means for eciiring a wavegu^d- U-'-t 

into said optical waveguide 
light_fli« dividing m=ar.s"for dividL-.g the waveg.oide 

hgnt emitted frotn the light emitting means -^fto N 
^v^cd waveguide lights. N be.ng greater than or 

said N converging grating couplers, whose aberra- 
Qons have rcspecrively been corrected for said N 
disc substrates having diiTereat tiuclcnesses. each 
for emitting each of said N divided waveg-x- 
Lgbts to the outside of the optical waveg^iide Ind 
for aUo^v^s the reflected light from the optical 
disc to enter, and 
N photo detec-ing means for rcspectivelv de-ec-L— 
said retlected lights from the N conver^ng grlL-'z 
couplers and for generating infonnation sigrtaJs- 
(fi) optical head moving means which is ar-an-'-'< 
below the optical disc and stoves the optici rL"d 
in the radial direction of the optica! disc- 

(c) output switching meaiis for selecting a.nd out—t 
tmg one of the output signals of said N photo''-<"e. 
tecttng means; 

(d) disc discriminating mea,-.s for discriminatLns the 
thickness of the disc substrate of the loaded opt-ca' 
disc and for generating a discrimination signa' -n 
accordance with the res-ji: of the discrimination- 
and ' 





(c) control means for e-ne-arfn^, , ^ , • . 

which the occZ:;::: z\£^^^^^^ 

disc substrate is smaJlJt H °" "^"^ '° 

disc discmmjiatirg tacans comprises- 

a «nndgc for enclosing the optical disc- 

Wdge and whose op^.^.g/c;«ir.g sure d fre-Ti^' 

««^ro7ropt.:^^-^^^^^^^ 

C, a disc.Taiaation siraaJ?] 3-.e.atmg 
J8. An apparatus accorTLig to ciai= 16 whc-^.V 
nuaericaJ apertures of at least two or n:c -'oT tKe N 
converging g^.j^g <^^,p,^^ ^-^j,^ °' N 

Se=ordt;?epr:irc:-"''^^-'^^=^-^"^=-^ "PP-'-'- Tor 

(a) an optical head includbs- " 
an opticaJ waveg..id. fort=cd on a sebs-.rate 

optical path switching means w---'-^ ^r-,.. ^ 

ee.ng greater than or cquaj to 2. 
N converging g.ajjp.- couplers, whose abe-- -on. 
hav respe,tiveiv been corrected for sS N" d^- 
uostrates hav.ng di/Terent thicknesses and w^c•- 
d:;eJ;ir S;!!! I^^S^J. >^ P-P^S^^n^ 

the outside of the ccrxai wav-^MiH. L m ° 
«ne=ted light fr=;^he cS'dff.rlf i"-^' 5= 

ft) opttcaJ head n^oving n^ns which is ar-ar — 
be-ow the optical disc and mov« optic:J 
m Lhe raca! direction of the optical disc- ' 
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(d) control means for generating a control signal to 
the optica] path switching means in accordance 
with the discrimination signal and for switching the 
propagating dircciion of the waveguide light from 
the light coiitting means to the direction of the 
converging grating coupler in which the occur- 
rence of the aberration due to the disc substrate is 
smaUcst, 

wherein the optical head records, reproduces or 
erases the information signai onto/from the optica! 
disc by the light flux emitted from the selected 
converging grating coupler. *^ 
_ 20. An apparatus according to claim 19. wherein said 
optica] path svr-itching means combines deflccling 
means for changing the propagating direction of the 
waveguide light by a deflectioa angle according to a 
input signal, 

and wherein said apparatus comprises: 
tracidng error detecting means for defecting a track- 
ing error amount of a converged spot which has 
been converged onto the opticaJ disc and for gener- 
ating a tracking error sigr.aJ; and 
tracking control means for changing the input signai 
to the deflecting means in accordance with said 
tracking error signal and for eliminating the track- 
-^=1 ^ ing error of the converged spot^J 

tn An apparatus according to claim 19, wherein said 

12 disc discriminating means cocnpHscs: 

a canridge for enclosing the optical disc; 
^2 a discrimination hole which is formed on the car- 

^'J iridgc and whose opening/closing s:ate di/Ters in 

ill correspondence to the thickness of the disc sub- 

•^ ^ Slrate of the optical disc; and 

detecting means for detecting the opening/closing 
7 ^ sute of the discrirrJnatjon hole and for generating 

r=' a discrimination signairj 

?=i k2?" apparatus according to claim 20. wherein said 

f[j disc discrimination means comprises: 

==n a canridge for enclosing the opticaJ disc; 

" ? a discrimination hole which is formed on the car- 

tridge and whose openmg/cIosLng sLate differs in 

13 correspondence to the thickness of the disc sub- 
strate of the optical disc; and 

detecting means for detecting the cp^ning/closing 
state of the discrimination hoic and for generating 
^ a discrimlnaticn signal*^ 

An apparatus according to ciaim 19, wherein 
numerical aper.ures of at leas: two or cere of the N 
diverging grating couplers differ^ 
\24. An apparatus accord'mg to claim 20, wherein 
numerical apertures of at least two or more of the N 
convcrguig gjacLng couplers differ. 3 

25. An optical recording-' reproducing, 
apparatus for recording, reproducir.e or erasiilg 
an information sienai onio/rrom ati optjii^gff^disc 
having at least a transparent subsirai^^nd an 
information laver bv c^iygrgins^^liglu flux onto 
said information laveO^fmy^^said tfansparent 
si^tbstratc, comprisin.g a^r^pticnl mcafis having ;" 
one of fa) N fwiiex^e^' > 2") different numerical 
apertures. fb)>rclifferent focal distances and (c) 
N differen^e^orking distances, for converging the 
Ij plu Ckfx^on said information laver, wherein said 



m 



PPtical di.SC correspond, tp nnp nf N rvp ^. 
optical discs nrnvidpH u/irh 



each of snid N apur:,] ri \sc% h.-ivL ^o u.^f 
transparent substrafp ;>nH inf/rmnrinnT;;:;^^ 
converging a light finv n|^r.; d /inform;,rinn i.TIT 
through said transnarPnr Ai,8..r ^a>^. .^jd ,nn.r~ 
comprisinp;- ~ ^ 

at least nnp lighlV^■T^ /,^^ipg pnean-; fnr 



emitting said liohr finv 
N converging mer 



different numeriraf 
distances and (cA diffp- 



is having one of (^) 



a pen 



ires, (h) differenr fnr^t 
it working distancp<; and 



performing aherrarin n /orrprrinn over ? 
transparent substrate /fa r espective ohp nf c.;^- 
N ooticai discs, enrynf c p jd N convPrajnc mp;,n. 
pperatmg tn conver/p .nid light Hnx on rh^ 



one of the iV ontir^^l dic.-^c- 



information iavpr 
and 

at least n^e p hoto detprting mep.n^; fnr 
detecting renecr/d lichr frpm said nnrir.i die--. 

wherein/nnp n f .said rnnvprging mpnn.: 
having fa) a la/gpr nnP of said nnmpHr^i 
apertures, rhj/a shnrrpr nnP pf ,aid fnr^i 

and re) a shc/rter nnP nF said wnrk-ing di<;;?.nrp. 
IS selected f^r use wirh one of srnd NJ nn,;..] 

discs haviijA a thinnPr nn q pf said rrnn.n^ron.. 

substrates. 



■''^ An optica l recording/rejrndifrino 
aooarat/s according fn claim 26 wherein 9-,rh nf 
said N/converging means is an obiecrivp iP'^<^ 

28^ An ontirnl recorriino/reorndrrino 
appag^tus according m ri ^ im 26 whPrpjn er^cb nf 
said/N converging m^ ans is n crr.rino Un^ 

An opticni recording/rPnrnd..^jn» 
?m for recording rpnrn ducin° nr P-n.ir.a 
rmation signal onto/frnm ^nv selertpd n,"^ ^f-- 



1 



. —I 



ru 



ti:3fMeyeriL.siibstratew7;^ rhiclcn. fc' 
each^Fsa.d N optirni discs having IpZ , ^ 
transparent snhstrate .n^n .•^ f ormario/ i.v;. 5^ 

miouslLiaid transnar.nr .,■he^..,. -^rin^^^ 
comonsino- T — '^'•" - ^ 

. . it least one light prr.fmn g ma^ns f nr 
emitting said light flnv ^ 

„iw r convera.-na m.-.n'T/nr rnn , ininn 

said light niix on snid .nfnr ^afinJ ,,^^,.- " 

at least nn e oorir.-il wave /rnn'f 
imsfoim in^ means at len.r on/ nf c.;w^^^ 

J^^^^-^^^f^Lmve^^ 

disposed in Rn onrir.l p.rh ^ Jnectina . 

optical di^r-<:- an^; 

at least one nhnto d /tecting mean^ f^^ 



from said one of said m 



detecting rpH^^f^^w i;^^,. 
optical di«:r<; 

^rein N comn/sice mr.^^r.;... ^prinl 
systems h.vin. 1^ ^j^.-^^,^, nn^;::":^]— 

asertuies^ di^f^e^ die,.... 

wave front rran.f,or^Tg_^Tie^^^ ^ 

ybs uate of a re.y^-rive o,-.e of ..id ,v 

ooy ai svstem. /nvin o^ne^TT^TIli;^^ 

foca d,st.n7^ .and_rclj_s^^ 
v^^aiyg-distj/nces .......H ... .. -^i., 

^MA,ogticiLdiscs Imvinc . rh,~2^^7fT-J- 
transnarenf /st,b<;frnrpT - 

W An optical recordina/rppr^w,,^in„ 
apparatus/arcordina 29. wh^rl:.-. c. .-^-^ 

convergj/jg me-ns ,\ nn obiecrivp Ip..c~ " 

/ . -"^^ OPCic.-l recording V^nr^wp-fri- 
appara^s as in c!aim ?Q wH.-.;. ^ * 

/ An optical r.°cordina/rPnr.-.^,|^jn„ 

apF)^ratus for recording r.nr.n,..;..j^ ^r^ 

^m^^^'^o^ .signal oiim^from.a^;ii;;;^e 

fan^parer3t_substrat es of different^;;^;:!:;;::^^ ^-" 
/eacn of said N ooficn; dic.-c having p> ^ " 
transparent s.ih-^trnte nnd inr..,^,rinn h u hv 



through said tr an.smr^.u c.hc...^. ,^^J 

. , i-^) N (where N>?'. np.i.m hend. Pn.h/ 

including: (\) a liahr emirrin q „^ean<; fnr 

a liahC flu.x rii^ a mnvPr^ ing menn. Fnr 
converging the Uoht n..v P^,>f.^ 1:^^ 



emiMinp 



— ■ ■■^■■i ■^^'H /jghr 

emitting means onin ;.n .•nr o rmacinn hv^r 
of said N nnti cal di.r. in.^.^ -i L^jnTji/aJT 
and (m) at least one p hnr^ detecrino .^^r^.t T^ 
detecting refi ected light From ..;h nn» Y rjiOr 
optica! disr<;; 

(b) optica! herid moving mP. n s./adr.p rpH 
be^rian£ed or. one .id. of.n .^..cal/r.r Lh^w' 
in said anpararus. fnr mnvin. 33,-^ N/ onriroi 
heads m a radial direrrinn said n/ r-:r.i~.. 
loaded m said anpar^^mc- yT - 

control means for s.^!pr /nc 
N optical hpaWg /-\ 7 

i^^herein said r ynv-ging /neans 
said N onfra! headT^ i/nv^/n:;r7r^I7T;— 



numerical ap errt»rr'<: 



:SD96five foca! di^rr^nrP^ 



and (c) re^nertivo >vo rki/j^ r.;;;^;n;;77r7^ 
aberration correction l ^y^ /-ns oarer. r .„h.r..~ 
pf respective ones of pptjcai rf;,^, 

said N optical heads nrnJ ^o d with nn. oF c^T^ 

converging mean^ h^yjn/ one of r.l . i,;:;^^ ^^ 
of said n.imerir-l aoert i^res (h) . .H^^^r^^^^^^i 

said foca! distanr^-. ag^i (c) a shoT;;;^;;;;;^?^ 



of 



■ wording distances i^ Ap Ucted for .kp , 
said N oot.ra! di^cs /fi^ v ing 2 thinne- nn._n r^ 
transparent sul^sr-;,; ^. ..^^ ^aid ohp nf 
optical heads se'-^ / ed bv said cnnrmi ^^.^ 
perrorms n recor /ina rp nrod,icing nr p-.c:,^„ 
operation of sai/ informarion .;.n.i 
disc loaded m /nid ;;nnnr-ir,,r 

^ /A'I aona-atus arrnr ding tn rl;>i;-n 
p^. further c/^mnrising disc di^rnminnr;,.. .t..^.,-- 
for discrimi/^atin^ a rvnp nf . ^ig pnrir.i Hie. 
loaded in s6id annnrn„. s and for nKtni.rrjr^n 
discnninj/tion sio-^ni nr ^prding m ^ 
discrimination r-si:!t. and ..h p -ein ,,lci rnnr-.i 
means selects omp nf .nin nn,;^^, 

prpvWd wirh one or .on......,-, , ^^^.^^ 

generates a least ^i^erration dne m rhp r^^^ ^^^^ 

subs ^ate of the oorir.l h; ,c loaded in 

aop;irari!s 

^ An apnnr;i f.iis ?.crr>rrtir,g m rlni---, 
wherein s.-iiH Hic-r.-^ j nati:ic mp^n. comnr-:.Pc- 



^3 




controllin g a rr.irVi'nc 

on the onriraf 



lid opric ai he^n irnvira 
saic 



y he.-^ d I7:0Ve!n?n; 

or the N nnr:rai b4nrf. .^io ^:ed hv — 

32. wherein t l ^ transnnrenr c b^trarec nf v 
ave thick-nesse.s whirh 



3ut Q.3m m and ^hour i 



said conv er/ina m^ans h; 
whichJnclZ^ ar ien.r nn. or ahonr 0 



imera! 



An ODtic.nl rp^n- 



id 



conve/gina menn^ r.n obierf-/^ l^^c 

^ An onfir.nl reco"ino/renron,:r:r,r 
•atllS for rPrnnHinc r-Qrociirina nr .r^.-.y^ 
, 'Orination Mgr.nl Pn,-n/fVor- o- 
^ 'es rwhere N>2^ nr np,:.. | j;,,,, h, .. 
afigparent substm.v. Hj-fere.-u rhirv-.^c... 
of said NJ no,;.,, h;,^. ^. . -2-- 



transparent SLibsrr.-.f^ ^nd .n inform;^nnn bv.r 
converg.na a light n..^ nn c7 ^ inform.finn i.^j - 
through said transnnrPnr ch strate. s;,;d :,nnT;:Z : 
comprising- 

(a) an optic al head nrpvided wirh NT 
(where N>2) ontiral .v.r^ m s each inrl.,H,n/ (jN 
hghc emitting means For gmittina .n.H i.ah. 
fiO a converging mP^n ^ for cnnvprain.. 
flux emitted from <;aid Ijghr Pmimno 



ux. 



light 



means onto 



an mformation laver nf one nf <;a;H m ^p /j^ 
discs loaded in said ann aratus and rii.) r,/^ 
detecting means for dprer rinc rpflPcrpH/jTi^Tfrnm 
said one of said N opcica! di<:.-<:- 

(h) optical hepd moving mP^n/ arianr^.d m 
be arranged on one .;Hp o f an onrir^ disc- ln;:dpH 
m said apparatus fnr movinc s^id/ijfej ic;,! h^o'JTn 
a direction of the nnrir^l disc ln;? ^/ri In " 
apparatus t o travef;r> a rernrdin 
and 



Tc") contro l me.-ns for cj /si/o 



emission of said liahr emirrinc 




eans in onp nf 



said N focus nnn rzl SVSfpms 

wherein said convery-'^ means nf ^^.r \; 
optical systems have nn^ pfi/ra) rp^nPrH^I " 
numerical apertures fM r a^nectivP fncirdistPncPs 
and rc) respective wnrVin ^ distances .nd n..f^._^ 
aberration correction nv/ r cransnprenr .nhcr..... 
of respective ones of s/ ri ^ q.^^c,-^;,, h;.,^. 
said N optical svsrpm / providpd u.irh one nf sp.h 
converging means h^/nno one nf ^ l.ra.. 
of said numerical a/ err„rpc . (p) ^ .hnrrpr nn» 

Said tOCal diStance/and fr^ a shnrrer nne nf ^.i^ 

working disrances / is spl^ rted fnr msp wirh ^f 
said N opticnl di/cs hnvinc a thinner nnp n- c-,;^ 
transparent sub^rates .nd the one nF ..."h f^..,- 
optical SVSfem/hnvino . aid li?hr emirrjna me^n. 
caused to emj/f light hv said controi me.n. 
performs a ji^cnrdin g. reprndi'cing nr p-a<;!na 
operation 0/ said InfonT^^ tion signal n.-, an" oorir.i 
disc loadi ^ in said apparatus 

7— An appar atus accnrding tn cbirr-, 
39. funf.er comnrisino di sc discrimina.ing me-r-r., 
for dijfcnminntina 3 rvn ^ pf ^ajd nnrir^! dic^ 
loady in s.?id annarams and for nnmnrrin^ , 
discrimination siona j according ro a 
diyriminarion resnir wherein said cnnrrni 
nyans causes light emiss ion of -he iiah, emitting 
•yeans of one of snid Focus ontical svsrems h^wir,^ 



loaded opf jcal di^r 

.n u~ An apoarar ns accordinp m rf^;/n 
^U. wherein said rii^rHmin^Qn" 



~: i 



^the 



iisc: and ?. 
crac.kino 



:u!t and s.iirj 



tracking conrml r,r.,„> - witched^H. 
respect to rhe selected one/ oK rh. ,m ^^..^^^fj^d, 
having. the Focu.s nptic a! s/stem i;;;:^;;7T~r[iriJ 
e mitting means c^n.^ri Y^^j. , ,-g,t^^ ^7,. ^^-^^ 

control inp.nn<: 7 

on An aDPa/arns according ^l^jrTi 
where,n fh>- transn ^.r.-n^ .^.hc^..-.. rf nidTf 
potical d,.rs have th-f ..^-..f^ inrj]^!^ 
l east one of about d A-t.-^ .n^ | ^,^,^ 
said converoing me /n. h...o ..n^^^-l mr^; 
which include at if^.r nn. abot.r n .15 and 
about 0 ^ ' '- - 

-50 u~ aona-fiis accnrdino n\^\^j^ 

wherein sryi rnnv^ rging .T-,.^nn<: ;c 
obieccive lpn<: 

^5. a/-^ onrira' ^ecQrdina/r^nrnr:,,^.;p^ 
aooaratus Fr/ rem rdh^P renrn;TT cing or.;;;:?,,. 
an intorma/ion signal o.uo/rVn m nnv or n: r.^ i: 



each of snid n.' 



SubstrateVof differenr rhirL-n^ sses n 
optical discs h aving Ip.c.. , >-nn7r"r-ir 

a liaht/nT< on said inrnr...,;^. '^■--ythm iMAtT^ 
tranKjrent substrPte sp;d.a5Darat^n;;i^S^ 



. . ^'^) optiral hend mrtnH ing ci) a li/hf 
emittmy menns fnr Pmiffi ng a |,-p hf - ^ 



,. - ^ " ■■'- , ' u flux, i ri i a 

the li ^ht n.ix emitted frnm^TtTTH ''^ ^ 



discs 



loaded in said ^^nn qratu.s- anrf 

be arranged on one s.de oT..,/ ..,;..,^ 

head reiaf,ve to the optic;Td 7r7:;:;:g7^^ 
ascaratus to traverse a recofdmol^iE^^ 

where:n .;,id N.- ^^y ^.-ajpg 
one of fa) respecrive nn.v /..- >^| ;,nerr,.r.c . ~ 
respective fora! disr.nn.y ..-.^ ^c) re.ne.-.-,^; ^ 
working distPnr^ , nnd/erfor.^ .n.....^ 
correction over ■nnn^f^r-^Lsubj^atjl^ 



respective ones n 



said converging 



one of said mime 
of said fnrnl dicr;, 



N onnlr^l discs nne nK 
-Mvin/t one of r- i £ larger 



ires. Cbl a shorter r.n^ 
-fc'i a shorter one nF 



is Se.'e-ren for n.;.» u/irh 



said WOricinp Hi.: 

pne of said N o/ric a Ldjscs having . rhi.^^^ 
Q . r said transpa/ent siihsrr^ e s^and said cr^TT^T 
head performVa rer ordMig. rer^rodnrina ^ 
erasing onera /ion nf ..id infv...^,.;^, 

said ootiral^ sr loaded in s.ir 

^f^y An apparpr.,^ according m .-i^j,^ 

4:), funhe/romnri singj ^nux selerrin. m.... 

£ or selec/ng and oas sms one of the ^• li^^ ^j^^. 

divided p sr.idTilhTn,,: rr^£~7^ ^ 

according to r rg ntrol sjgn.l .-d 

^^P#utMg_Hid^^ 

selecting menns to <.e^ .^T^^TT—^J^^^^ ^ 

Eass^d tiKOiigii or.e nF .-h. NT-Qr verain.^ .TX ^n^ 

.ri . ^ An aopar.vus acmrdino ^■•-,; |^/ 
IM Jurther comnnsina disc d~i^.-n..^^^^ _^^ 
discnm.nnf.,.a . 3.:.; ..^^ 

. ^^'^ ^^'^.-^aratus .nd f,.- ^..^p,,^^^^ 

jscrimination signal nrrn rdinc .-o a ' ^ 

^^^^^^^^^^^^^^^^^ 

said discrimination s.g.7i - i-_v j~7~ 

one of the '-onvprging^meansjha^^ 



? rj 



[L! 
^3 



least aberration du e to the transnnrpn, c.h.,..^^ 
the optical disc loaded in ...V} anpar:if,. 

^ An annarnhis acrnrHino rr^ ^r^i,> 
47. wherein said di.rrim.n atina m^^n< r^':::^^^ 

a cartnd?e for enrlo^ina the onfirat 
loaded in said annar.irii.;- 

^. , S^'d cartridge having H;c^ r,,T,in,-,r />n h^i^ 
which has an ODen/c!n..^H cr ^.te chnrprfPr a^r,-; 
wh.ch differs denendina , t ,„e nf 
disc loaded in said ^n naratnv anH 

detecting m eans Fnr HPtectinp y ip 
ooen/clospd stare f-h--^r ^cterisfir of 
discrimination hnip 

^ An annnrnr .js acrnrrl/na to cipim 
4D. wherein the trnn.n.r.n. , ubstXp. nf ..iT;, 
optica! discs have fhirL-nP..pc ^.U^^ i,H,.wp ~ 
l east one of about n 1mnn , ^.^^—^ 

said converging rr.eT.n, h.wg n(/!npr;i! .^P^^T:;:^ 
whicn include at le;...- nr.. ^p,,, p d5 .^ h"" 
about Q.S. — 

^ An Oorir?! re(/orri;ng/rPnrnH,,^;p-, 

apparatus arrording m /r^ifr ^s. wher^.-n c,;" " 



convergin g mean<; i<: a/o 



5 1 ■ An ODti 



apparatii'; for rernrd-ir 



an information signni 
types rwhere N>71 



yve lens. 



•ocucing o/ Pracin-^ 
tOii^roilc anvjg^.e of N 



ical 



naving 



^rent substrate, sr-id aoDarsfK; 



I I r — .-j^-o lie;. » 111- ^ 

transparent suhsrrprp^ >f< d;fferenr rhiri-n^.^.. 
each Of said iV onrir/l d.c.-c 
transparent SMhsrrr,ri< md an infnrmnr;.. h^^^^p^ 
converejng a Ijghr/lnv on . ..jd infon7..Hnn i. ,..."" 
through snid tr^n 
comprising 

fa) an or/irri! l-. ead i-rlnding 
emittmg means /for en,;,r;„. c.;.. p^,; ^..^ ^ 
converging m/n ns fnr convera;.. .nid i;.^, Ht" 
onto sain infc/rmarinn i.., p- rjjn ^,,h^,. 
optica! wavf/rr ont rransfon.ing ,.p..c 
at east one/nhoco riprprnn. , i,en:H mr dP^P..; ,.. 
reflected — ^ 



;lit from rhe OPiica! 



and 



OOtlCnl he.d moving mPn.,. a,j,^rPd 

be arrant^ed on one .idp n- p^,;^,; h;.. i^.^.^ 

m SaiG^ppnratllS fnr mo yjna ^aid nnMnn.- h^-^ ^ 

£elaiivi_to the onrir^i d.c- l oaded in o.d ^ 



apoa 



to traver^P a rp>-^r ding trnrl- fhpr^,^,.-. 
wherein a p|: .ra'::v cf cnrvPr.;.. 
ir.s comnrising at Ip-i.- n ,-ie of fi^ s,n;d 



CQ^hyerging menn. ..d g-j^ r^'nnurli 
nt transforming mean, have ore nf f^^ 



respective n.,meriri[ aperture, rh^ r.^j ^^, 
focal distances and rr) r».p ective worTT^ 
distances and perform .H.r..,:^^ ^^rrrQinUui 
respective transparenf ..^ trates of sain ^p^jp-^, 
0ISCS. one of said cnnvpra.n„ ^p ^.-.j^^^^ 
havmg one of fa) a hro.r r... pf ,,id7n;;;~.-„ 

and^rlir ^-^^^^^^ "f said fo kdilj^ 
and ro a shorter on. nf „.w .^orkin / Hic.n. ~r 
selected for one of ..iH m ..„v.| 
th.riner one of said tra nspa r e nt ^■J.tr.t.r::^ - 
said selected converging np .;.., 

a^-yoL d . mg. reDrodnring _orerafeoger^^ 
said informanon signal on ..^W .nr,..^^^^^^^ 
in said apnnr^f,,c; ^ksu 

^ An aPParnrii s /ccorriipg m ^i^.-^ 
51 wherein said onrimi h./ w further inrl„w^ 
holding means for hnMi^ a^ .d N onrir.l 
front transforming me^rns/ irAfor ...p^^^^^^^^T^ 
control signal pla^j/q .^^77— 



optical w a.ve frnnr /r^^.-.^^ 
optical path betwe 



and said obierrive 



outpurting said ^0^^;^^, 
means to place sni 



ieni 



mingjmear.s in sr. 



conc/ol means fn.- 
said holding 



ne of said N or.r;r?l 



wave front transforming .^ . ^r,, ,„ nnT~77: ;j; 
between said lioht/emitring me.n. .nw^ — 
converg ing mf^^r^f 

_ r\f\ ann-rn rus according to rbi:-. 

Dl, further co,n/)ris ing disr discrin.in.,-ina 
ror discriminat/ng a tvne of .aid ^p^j.., ^j.- 

lOadeg m Said/ann:;rnrM s and fnrn,,rn,,.-:;n.^ ^ 

aiscnminatio/ signni ^r^ prdipg m ^ 
discriminariyrn resi.lr .nd 

means selects oneof the light ^^^ r^^^ir-^ 
s aid discru/fi, nation .ign.i be na^.ed rh.^.,^ 
one or the/ro nverging onrirnl .v.ra.^^ 
generaces/a lea^ r aherracion dne m rh. 
substrara^of t he optical disr loaded in .- ■■h ^ 
aooara;/ s 

A" apparatus accn-di ng ;o riaii^ 
yerem said discriminarm g mean. ro..n-:..,.. 
/ g-Cart ridge for enrinsing the nn?-csi diy- 
loadfed in said ;:>nn-,r;,r,|.- 

^ Si^'d cartridge having n dio^ rim-r-rion Ur. '.^ 

wyich has an ot^en/closed sr.te char.nrr^-i.r;. ^ 
^/fiich differs depending on . ^ ypg pf 
■jyisc loaded in said an pa-^tns- nr.d 



detectino mf^ ans fnr Hpt^ccing the 
open/clo.sed stnre rhar^ cterisrir nF ^niH 
discriminanV>n hr.io 

g5. An apparatus arrn rdinP rn rbim s 
wherein the tran.sp;irpnr subsrrntP. nf .n;^ 

optical discs have thirl.n^ s se.S whirh inrh.H ^ 

least one of aboi.r n l.n. n and ahm.. i 7.,, 
said converging npriml systems hnv^ Hic.~_/ |^ 
numeral apertures wh.Vh indiiriP i^cc X 
about 0. 45 and ahnur n 5^ 

^ An ontiral recordino/repr /dirrinp 
apparatus arr nrning to claim 5 1 vuh..r. /^ .^^^^ " 
convergjng means is an ohierfivf^ 

^ An onrirnl recnrriino/rJ)rnditrina 
apparatus for recnrdina r^ Drodi.rina/ nr >.r-,c;^ 
an informarion sian^nl nnr p/from nn/nn^ " 
types rwhere N->2'> of nnr.>. | disc/ h;.vinc ~ 
transparent substrates qF H; fferenr/ hir!.np7°c^^ 
each of said optical disr. h. ving/^r le^.r . 
transparen t suhs,T,-ire nnH -,n 



infarmatinn la- 



Tformation I^vp^ 
C/ate. said ann?rarn<: 



convergin g a iiohr fii;x on s;^i 
t hrough said transp -^rp^r <^„ur^ 
comprisinp- 

("al an opri ca! hend ir/ci»dinc a 
waveguide formed on ^ ^i\/sihtQ. (U) N Vwher. 



■N>21 ligiu emittino 
waveguide light into 



bv 



converging grarino rh 




aveg/iide. riii^ n.- 
direciino ih° 



waveguide li^ht rece ve^ Krl ^^ said N" lich; 
gmitting means to nnVy de nf ,aid w^vecmHo ,n.. 



for receiving reHecte ,/ Ijcht fVo m an r>nr,:^^n~ 
loaded in said ann^irV- yg and ^j^.^ ,v,- 

detecting means fnr /d etectinc ^.^ir! reHerred lichr 
through said rnnve / oing grating cnunier. .^^^JT . 
outputting the der /rted li.hr ^.jd inForrr,.n.r 
signal: 

(b) an or^tir a! head moving menr.s 
adapted to he a/rnnc^d nn one side of n-.^ n^.-:.-.. 

CISC loaded inlaid non.rnr,,c . fo, • 
optical head/i a mdini di rection nf M-e onr,v-i 
QiSC loaded/n said nnn aratus- and 

(cyontrol means ^nr nr pvidinc n rnr--^l 

gjgnal to /eiect one nf c- ^jg n lich,- e^:;■•^;.■-. 
means tcyemit lioiTT ~ ' * 

Lil'erein s aid N rnnverginp o-n.-i-io 
couole/s have one nf fn> ■•esoective ni."..'pr;.-,i 
apert/res. rh) resnerriv. r b cal dist.nnr^. .n^: 
resojfcti ve ■■vorkino di^m n^^^ and perform 



of respective onpypf said N np r.v.. ^j^r^, J 

said COnVPra.-no r^rv j^ ' "-^ 



i3 



52^ An appn/ 



iing to chirrs 



- n_ r rnenn-; corrin-i<:.°<:- 

, . ^-g^^^nd£e_ror/en ciosing the nnnr-.; n... 
loacea in ^ aid annnry ?,,.;^ ' ^ 

disc locden in yr:_3poai^cusL_and 

detectin/ m^nns for dptPrrfr^r. fi-^ 
ooen/ciospd s gfre charnciPri.r.V o^^ ' 
discriminatio/ hnip 

^'"^ fo'>^gi2nir2llLlZ lntensitv of rhP li'T^r gg 
said li^.ht emii-ificr mean<; 



emitted 



said 



emissioy^ rontrnl rirmir K gin? swr.-h.w " ' 
Igsgec^toilie selec-Pd nn^ v-^-^- 
gratij/g cnimUr^ 

/ — An annnr.-if i;s acrnrdfna to r'-^-rv . 
5y wherein th e transparenr ^trates of .^n 's; 

T'"' ^"''^ f^n-- y thic!<nes.eT;:^;~r7^ ^ 

and aho.ir n S ^ ^ 



^ An ontirni recnrdino/rpprofliirino 
apparatus for recnrriina r. p rodt.cinp or .r..;..J 
an information <,on^] » n to/frnm anv r^n^ 
types (where N>2^ nf nnr.v.i discs h^^vino / 
transparent siih^rr.tP. nFH jffe.renr thiri^n^cco/ 
each of said N nntir;,! Hi scs havino l^.^r ' 
transparent substratP .nH on informarinn lo^.. f, .. 
converging a liahr n„v nn » h infnrm.ri^ i,.::7 
through said tran<;n:,rPn^ cK strate. .;aiH . /pTT::;;. 
comprising- 

fa) an nprirni head inrl.iding fil /a 
waveguide formed on . .n ^^str7i(e. (vJ uah, 
emitting means for dir^rri g g wavegn ^^T^hr jntp 
said waveoMide. riiil Ii7hr n,.v bran/hina 
for branching ihe wnvPo t,ide light / p ceived Frn.n 
said light emitting m^nn s into NJ r/vhgre N>?'> 
branch waveguide, licb,-. ^ jy^ ,\ /nnvP^cT:;r ^ 
grating couplers for dirp cting ^rf.A .sj hr.,n^ 
waveguide lights to nnr.inV n fjaid wavpo,.;^. 
and also for recejvinc rpH^ ctafi light frorTTi;! 
pptica! disc loaded in ..id ^ n^aratus and 
photo detecting mean, for d /....,-,.. ^aid r.nZTr.H 
l ight through said N cor>^py^ j,V grating rnim i^ 



and for outoiitrinc rh^ 
information signal- 
(b) an ootir? 
adapted to be arr-n 



Hjght/as said 



he; 



ed #n onMide of rhp onrirpf 



disc loaded in said X ,n^r.r„ s. for moving c.;^ 

pptical head in a radra ff dir^ .tion of th^ onr:>-,! 
disc loaded in said Y" "iratus- and 

{O control nj^ans for nr ^jding a rr^nrrr.\ 
s ignal to select and /nnrnnr n ne of the o,:rn,,r 



signals of said iV 
wherein s 



couplers have or 
apertures (b) rc/^np^.-h.. 



loto detecting mean^ 

N" converging grarino 
of' fa) re'^ oective numerira! 
focal distances and {c\ 



respective wor/ina di.r.n ces and pprfn,:,, 
aberration cor/ection ovpr r r a„so^rpnr ..hcrr-.r.. 
or respective/bnes of n: o ptical di.r. n-. 
said converj/ng crarina rn,, p|er, havin.- on. 
(a) a large/one of said nnm^ - jcal anem-.. (w. , 
ghorter onfe of said forr-.i dic >p,nces and <r^Z 
ghorter o/e of said worv-n g disranrP. ic c^|^-r^,^ 
for use /^ith one of .aid .m n^ tical di.r. , 
thmner/bneof said rran.n...., substrata. 
said og^tical head nPrfor-.-c ^ recording 
reproducing or era-^ino ^n eration of .nid 
i nfoi/nation signal on .aid nnri ca! disc lopd.w 
sai g apparatus ~ 



/ € .. 



^ An appnrnr us according to rinim 
p. further comnn^ina . j jsc discriminqtin° men/i^ 
for discnminnting a fv p e of sn.d np rir^f h;^^ 
loaded in said anpam^ us and fnr n..rp i,fr;n^ 
discrimination lional according tr, n 
discrimination rps.dr ^. n d wherein cni.i ^^/ rpi 
means selects one nf the putnut ^ionni. 
photo detecting menn. f o p detecting rhe AeHerred 
li^ht returned thrni.ah fh>. converaina/ rT^iT^ 
coupler that generate. ^ ip. st aherratj /n 
the transr^arent ^i.h.rr.re . .he onri/ .l did:;:^^^ 
in said apparatn'; 7 ~ 

^ An aonnrar us accn/ing to ciaim 
63, wherein said discrimi n ating /lenn. r^:^::::^^ 

a cartridpe for enr!n«;in /{he onrirai dicr- 
loaded m said annnr;itn^- 

. . said cartridge hnvin;^^>^ic c^iminaf;^^ h^i^ 
which has an onen/rln.^/^ . jAle chamrreri.r.V 



which differs rienenditv^ 
ODtica! di sc londed in/ 



/the 



detect! HP mey 



type of said 
lus: and 



3r 'defecting the 



OOen/clnsed ^t^,^ ^' VfJien^ur nfT^ 
discriminafinn hnU 

^ An apnl^ara tus according to claim 
. 6^. wherein the tra^j /npreor suhsrr.-fP. m 
optica! discs have / irW ne.s.ses whirh in^i-^o 
least one of ahonyh i., ^ ^ and ahn„r |.2mm ;^nd 
said converging y rr^rina rounlers h;^ve n,,.^..^| 
apertures which/inrlude .r l east one of .hn,. n 
and about n ,9 ' — 

^ /An onricn ! recnrdincr/reprndurino 
apparatus fo/ record] ^ e prodfrin^ or ."TTrg 
an informar/on sian^il o nto/from :,r.v png nf N 
types fwhafe N>?-| oFnnM cai di.r. hr.vino 
transpare/t siihsrrn.-e. different th\r>.n..r^r 
each of /aid N npri.-^i d iscs having l»..; 
transpa/enr suhstrare .md infor.nnrion !.»^, 
convey, ng a lighr Hnv nn c ^ jd infommMon i..... 
t hrough said tran^n-re^r c:. bstrare ,r^\ri r,^n.-^^„. 
coiruO rising;- ~ ~ 

(a) an o ocicai hend inciuding (\) ^ 
ieguide formed on ^ -^i.i^^ trate. fli^ lig!,,- 
hitting means for direrrin g waveguide liah, ip,^ 

, ^l^-^^-g£Uide riii^ nnn..l p,,,, switching m.o., 

arranged in an op timi n..,u pf ,,.,,.,„„;^, 

l ight for SWUching . nrnn.a. i jon di-e-rinn nt ...^ 
waveguide light according m ^ conr-oi .icn.i ^^ 
N (where N>2) nronna.ti on direrrinn. ,v 
(where ■V>?) converging gracing ronnle.. 



sai 



ru 



arranged m Hie N nrnnagation rlir.nri.n. .^^^^^ 
bv said opfirnl path swifrhin g menn.<:. 
directing wavegu ide l ig hts travPlino in 
propagation ri;r>.r.;^„.^ 0^,,^:,,^ 

wavecti.de and for rernvi ng renerierl li.H^_r^ 
the optical disc lo^ncf ed in s iiid annnr.r.c ' 
pnoto deterring mennVf^r w.^..>i,„ -iid j_Muj 

light through ^aid convPr c l ng or^.,t;„,, ^^„„, ^ 

and for outPurrina th^ r.P.ec.tpri liohr .^.^i 
information sio gal: anri 

(b) an opfiV al hend moyjp.j mp^nf 
adapted to he arranged on o ne side nf £ nnr...\ 
disc loaded in said .nn.rn.... ^ . for 
optical head in a mrli.l H;re r :tior, of t/ e o';;;i;7i 
disc londed in <;niri a.onr.rnrn-; 

wherein ^^i rj N ronvproino a-,-,,,,,^ 
couplers have one nf f.^ r..^ ^,:./„„„,^,^^, 
apertures, (b) resne^nv. FV..., ^j/-,,,^, „;7^^ 
respective worl-in g distanrp. np/ i ,.^^£7^ 
aberration correction nv^r r raii/rprP^i 
or resoecf.ve one. pflaidNfe 

said iN COnv praTfigr arnMna -(/fM^I ,777" ^ 

fa) a israp r one of ^.nfr 
shorter n ne of ^r.Wl fg lrj. 
shorter o ne of sniff 



for use with one, nf^ 



thinner o ne of t 
said ODticq! he^gr? n 




■Optica! dixs hnvino 



parent si ji^scrnfec ^nrf 
^is a recording 



said ann,nr-rii<; 

67. A 



^aooa 



1 <i ''.t 



66. wherein the/?rnn.p^ r e;u siibsrr-r^. of c.;.. 
ppticn! discs li/^e ti-irkne^j^es^vhi^^ ' 
least one of aKout 0 l,nn. nnH .i.,.„. , 2....^ and 

said converyn^ gr atjng couniers h..vP n " 

apertures ^yf^irh in^;,... i.... pTT ITLjJ 
and abouf /) S - ^ 

An aooa;-;;i::s accor.-ji-ic rn 

for d,.^.iM;nnr.rg a tv^:e of < nid on:;;;;?;^ :: 

loade ■ " ^" 

d 

dis 
oi 



in said nnn 



I set 



arail!S a!:d for O.-rnnrrlr.- ^ 



mination s,c,-,t[ nrrnrdinc m - 
hminatinn result, .-^nd .-nM.-r^i 



puttina said rontroi si»riai .o ..'-r' ..^^^^ ^^^^ 
I telling n-enr'.<: in resncnsc lo <ir.-.' 



iscriminafinn sj ni-i! tp su itcj. fl>P nr^n....:,,,, 

— CtiOn of the vvnyg.,,:... y..:. . 

emitting .renns to n dirp^.i^.n of op-^ nr c.;.^ ' 



rdirec 



groins Pnri. i a_cQuaIer s_thn( genem.P. . 
... ^-Sartr idae for enr lo sing the nnfi;:;i M;f 

loaded m <;;^id apnnraf,,^- ^ 

detecting mpn ns fnr dP>P>-r;„» f^ - 
gpen/closed smre rh^nrf^eristic.o^ 
discnmmation hnl^ 

iaic_Ir^ c,Mna error o. Larait/ //p ;;;^^ 

a traocina err g^.f s:^.ld /^^Z^::Zr:Z:[_ ^ 

, An ap n a /^fus according 

7^ Ag/q.rical rec ordmg/renrod,.r;n. 
^^^^^^^^^^^^^^^^^^^^ 



transoarenr /ihsr^pr^ 



LiirOUrf 



:oi:;orisir- J- 



said 



iLL- QPcica! di<;c so m trnver^r 



th 



sor: a:-.i-f 



a recorrifr;^ rr-.^i. 



, ^T^^^'se for enrlosinc iiivLoneofsaid 





ru 

- -5 



radi al direction of a n o pticnl rii.r .n^u.^^ fh/rrin 
on the cen ter thereof ^ 

^- An apparntirs accnrdin g to clAim 

72 where.n said np r.V.l h,^^ rr.ncn/p.,, 

substrate^; nf differenr t hicknp<:<;,>< / 

^ An aoparariis arrnrHin^ >/-fniin 
72, wherein the N n nP„inos ofT^^ rlr/ r,^.. 

mutually independenrlv ope ned and rU .ri 

^ An aoparatiis accnrdin/ ro 
72 wherein said carrrid ^TN Ta disc/rimin.K.n" 
hole for providing an indir.r.Q n nr>^ rvn^ ,7,^ 
ooticai disc loaded in .r.;H .n^-^,^ ' 

apparatus for rprordina,j:eoj Wina or ern.inc 
an informanon sianni nnr^^ pn/^n omirni wTTf 
having ar least a tran.p .rPnTsy^.tppr^ .~ 
infonnation laver hv rr^c vQ^gj/^^ ^ y,^^, n^^v ^ 
said information laver thm.-. A ,aid rr.ncn.rT^ 
substrate said annamr us co/nnri^ma- 

. at least o ne ligh^^^ina ,rr.nc p ^.^ 
emitting a light flHy 

a C0nver?in/ m 



light flux on said /nFn. 
fwhere N' >2) on /ir^. 
apparatus and net 



Sver of one nf M 



Liscs^oad ed in s?id 
ig aberration correrrinn 



over resnecrive tran^ ^.r^nr ...^ .sir^te, of ..."w n; 
optical disrs havin/differen c thic'<ne...p.- 



at least 



onaf Dhoro detecting means fnr 



J- www..- . lutein.', itir 

detecting reHerrP^ n.h. f,.-.,^^ .^j^ 
loaded m said a /parnr.,. r.hm,,.;. ..j^ converaino 
means and foryScmntrina cj,e dererr.^ri r^n.^ r^d 

light as an P iaft.-iral ^iannl 

^ ^'nera(n the thirkne.. of rh^ 
suMrat.e of/he ont->a!_discasJi^;n;i^;i^ 

said ele.rrn £^l sjorial ~ " 

^ An optical recorri;ne/rpnro^,.^,-n.. 
apoaratu/arrnrdina m H.i., 76 wheremi;r;7" 



••e lens and 



aoo; 



converp/pg means is nn ^ pf nm> 
a gratif/g len.s 

An oofirnl recordino/rPnrnH,,..:n^ 
. / -^"S tor rerordinc rP-^m ducinc or ^-..--n- 
igffor-pfior signal omo^ -fro.r, an nnrjn^ TT^ 
- ins at leas.- a ■•.-:^nc; ;,-,re:;r snh^rrate and 

jrmatron Ipvp. h., — i li ght Hnv nn 

s ifid m.ormation hver rhronch ^nn-^i^ 

JDStrate. said annnratus cnn-nrigino- 





1 =i 



informnri cn Ipvpt hv 



said m.onTi.r.on lave.V /hry.ah ..-.^y^^^-r^- 
Siibs:rate, ^^nid anmr-.;^,./^^,^^.j^ 

at iea.sr nnp Ij/^ht emirri ng mgnn<; for 
emitting a jjght Hir/ ~ ' 

Noting l/7.-e. fnr n.^-^.,.,;.. ihr-nrlnii 

thicknesses ro ^/$nver.. li c ju Hn. on ' 
in.ormation la/er nf nr^ nr said nnrir^; r.\..~. 
loaded m Viic/annnr^r..c- ' ~~ 

at lea^c one oiio.-n dpfP-^i ng i^g.^^s fo r 
^etgctmo r^ ecred lichr from on.;.-!^ : 
loaded in /aid nnn,-ir:;r,., th.-nnch ..tH 



lenses aryi rnr niifptirr:-,q fi,^ deiecr.°: 



rat!; 



Light as, 



ec-ncai si-nni 



, /Merem the rhirv-npcc of tiie rr-n..-.; . r= r 
Substi?6te of the oDticn; di..- i p^ded in ..iw ^ 
apD3/3tU5 is disrrinWn.-.H K.. .-y . 
sig-Zal, ■"---•^g^ 

8a AiL^ca! recordina^-3^ro^„.in^ 
apparatus ^or_rgcordinc T^^i^T d ucinc or ^r~: 
imorm.if-nn sisna! o-un/ F roir. .^nv o.^ oTT T 
tyoesjwhere N>7^ of o.,;..; : ' 

transoarenr substrates o^differenr thirl-.^c. .. 
each of said K nntica! discs having i^-^c ^ 



4~ 



• 



U ! 

i "I 



adapted tn 



m said ^PPnrarns ^JoLmovinc^^ 

relative to the opti^i Hi., i^.w.w .-^ Ajj 

of r.) M^T^P-^^^^^--^^^ 

or fa) N different nnmpr;..i acerr/,r^. rr.^J , 
different foral di.r;.nr^c . ^cj H-:Ff^.~ 
marking di.st.inres a^id PerfojWS^^^jl^ 

of said M nnrica! rli.r. ^ ^ 



said numerir.f aperri.r.^. ^h/ ^horr^r pp. 



transpare nt suh<^rrnrpc_ 
performs a recnrmncr 



producing or erasing 



operation of snid info n^ation s;gn.[ or 

optica! disr Inn d^d in /sairi .-noT^;^ 

«n f,.r-^ An aQ6ar,ims ?ocorriin.~ m 

prd,scnmmahna/_rv^e.of^jUc_o^^ 
lpadedaj3_5nLd ap/arnr.K f... ^„f......:,- , 

discnmmation s j^na! according m n ^ 
d.scr.m.nnfion /^M.lt ^and a conrrol 

said d..scnnynf .ion^;^naUl^^ 
oocicai -••"-/• — . • ^ ^' ^'^^ 



GlSC 



loaded in said nrr-.-T-t-^^ 



c, , AiLaooaratus nccorninc ..y,^ 
loadecyin ^ aid .mnnmT^ 



di 



loaded in .r^id snnnrnrne- .^^^ 



detecting mean'; for rff ttecting the 
open/clo.sed stare rhar actatlsfir nfsaid 
discrimination hole X 

83. An ac)p^tii<: a ccording to claim SO , 
wherein thfe trans par e nt ^nh^tnt^s of said N 
optical dj/kMavR thir k nesses whirh incli.df^ at 
least oin^y6FStfe?^if n I m m and ahnnt 1.2mm an^ 
saidcrgtf verging nnri cal systems have disr sid^ 
nunaferal apertures whi ch include at least nn^ nf 
afebut 0.45 and ahni.r n « 



Cn 



